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AnalgesiaAbstract Objective: This study was conducted to compare the efﬁcacy and safety of addition of
two drugs; clonidine versus fentanyl to epidural levobupivacaine to control postoperative pain after
radical cystectomy surgery.
Patients and Methods: All urinary bladder cancer patients of both sex, ASA I and II, 40–70 years
undergoing radical cystectomy surgery in National Cancer Institute (NCI) from November 2011 till
May 2012 are the target group of which 50 patients accepted to share in the study, they are randomly
classiﬁed by permuted block technique into two groups; group C (clonidine) who received 6 ml of
levobupivacaine 0.25%+ clonidine 75 lg epidural bolus dose followed by continuous epidural
infusion of levobupivacaine 0.125%+ clonidine 2 lg/ml at a total rate of 6–10 ml/h, and group F
(fentanyl) who received 6 ml of levobupivacaine 0.25%+ fentanyl 50 lg bolus dose followed by
continuous epidural infusion of levobupivacaine 0.125%+ fentanyl 2 lg/ml at a total rate of
6–10 ml/h. Paracetamol 1 g IV infusion was used as a rescue pain treatment. In both groups epidural
activation is done after complete recovery from balanced general anesthesia. In both groups we
measured vital signs (HR, MBP, RR), 0–10 visual analogue scale (VAS) and Sedation using the
four-point Ramsay Sedation Scale are assessed for ﬁrst 24 h postoperatively. In addition we recorded
the total 24 h rescue paracetamol dose needed and side effects of both drugs were also observed.
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signs (HR, MBP, and RR), analgesic efﬁcacy (VAS), and Sedation effects (Sedation Scale), and all
data were within clinically accepted range. There was no statistically signiﬁcant difference in total
24 h paracetamol rescue dose needed in both groups with the same range (1–3 g/24 h) and same
median value (2 g/24 h). Recorded side effects were minimal and insigniﬁcant in both groups.
Conclusion: We concluded that both clonidine and fentanyl can be used as effective additive to
epidural levobubivacaine for postoperative analgesia after radical cystectomy with no signiﬁcant
difference between them in vital signs, analgesic, sedative effects and safety proﬁle on adding each
of them in doses not exceeding 20 lg/h to epidural continuous levobupivacaine infusion.
ª 2014 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Anesthesiologists.
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Control of postoperative pain is an important concern of anes-
thesiologists [1]. One of the good methods is multimodal pain
therapy ‘‘balanced analgesia’’ based on the hypothesis that a
combination of analgesics with different sites of action may
improve overall pain relief [2]. Epidural administration of
combined local anesthetics and opioids may provide improved
pain relief but still carries the risk of side effects when doses
approach levels necessary for total pain relief [3–7].
Levobupivacaine, the pure S-enantiomer of bupivacaine, is
theoretically safer alternative than its racemic parent [8,9]. It
has been claimed to be more potent than bupivacaine [10,11]
or ropivacaine [12], in addition to cause less motor impairment
[13–15], however little difference was found by evidence based
medicine to support this [10].
Clonidine, an a2-adrenergic agonist, reduces but does not
eliminate pain after surgery [16–18]. However, with high doses
of clonidine, signiﬁcant hemodynamic depression with hypo-
tension was observed [16–18].
Several studies have been published describing the anes-
thetic-sparing effects and analgesic properties of epidural clo-
nidine [19–21]. Several reports of epidural clonidine have
focused on the optimal doses of clonidine to be used [22–24],
rather than analyzing the potential advantages of using epidu-
ral clonidine versus opioids with respect to efﬁcacy and inci-
dence of side effects [21,25].
Epidural fentanyl has been used effectively as an alternative
to morphine and has been shown to induce fewer complica-
tions when compared with epidural morphine [26,27].
The addition of clonidine to epidural local anesthetic as an
adjuvant to prolong analgesia has been studied extensively
since 1984, by the study of Tamsen and Gordh published in
Lancet [28]. However few studies investigated the effect of add-
ing clonidine to levobupivacaine.
The aim of this study was to compare both analgesic efﬁ-
cacy and side effect proﬁle of epidural clonidine versus fenta-
nyl when each of them is added to epidural levobubivacaine.
2. Patients and methods
Ethical approval for this study (Ethical Committee No.
2010011052A.2) was provided by the Institutional Review
Board (IRB) of National Cancer Institute-Cairo University,
Cairo, Egypt (Chairperson Prof. Dr. Ahmed Morsi Mostafa)
at 30/10/2011. This prospective randomized study was con-
ducted on ﬁfty urinary bladder cancer patients who were
willing to participate and meet the following inclusion crite-
ria: age 40–70 years old of both sex, ASA I and II undergo-ing radical cystectomy and urinary diversion in National
Cancer Institute (NCI) from November 2011 till May
2012. Fully informed written consent was taken from each
patient prior to contribution in the study. Exclusion criteria
include hemodynamically unstable patients on vasopressors
or inotropes, patients with contraindications to epidural
catheter insertion, or patients, refusal. Lumbar epidural
catheter is inserted at L3/4 or L4/5 intervertebral space pre-
operatively after detection of epidural space by loss of resis-
tance technique and test dose of lidocaine 1% in epinephrine
1:200,000 is injected. Then patients were divided randomly
by permuted block technique into two equal groups
(twenty-ﬁve patients each): Group C (clonidine) and Group
F (fentanyl).
Both groups received balanced general anesthesia (Midazo-
lam 0.05 mg/kg, Fentanyl 2 lg/kg, Poropofol 2 mg/kg, Atrac-
urium 0.5 mg/kg then 0.1 mg/kg every 30 min, Sevoﬂurane 1–2
MAC and Morphine 0.1 mg/kg IM+metoclopramide 10 mg
IV) and activation of epidural analgesia is done immediately
after complete recovery.
Group C (clonidine) includes twenty-ﬁve patients in whom
activation of epidural analgesia is done using 6 ml of levobup-
ivacaine (Chirocaine, 2.5 mg/ml, Abbott) 0.25%+ clonidine
(Catapress ampoule, 150 lg/ml, Boehringer Ingelheim) 75 lg
bolus dose followed by continuous epidural infusion of
levobupivacaine 0.125%+ clonidine 2 lg/ml at a total rate
of 6–10 ml/h according to VAS.
Group F (fentanyl) includes twenty-ﬁve patients in whom
activation of the epidural is done using 6 ml of levobupiva-
caine (Chirocaine, 2.5 mg/ml, Abbott) 0.25%+ fentanyl
(Fentanyl ampoule, 50 lg/ml, Janssen Cilag) 50 lg bolus
dose followed by continuous epidural infusion of levobupi-
vacaine 0.125%+ fentanyl 2 lg/ml at a rate of 6–10 ml/h
according to VAS. A vial of paracetamol (Perfalgan, Bristol
Myers Squibb) 1 g IV infusion over 20 min was given as res-
cue treatment analgesia with maximum dose of 3000 g/
24 days although the maximum safe daily dose approved
for paracetamol is 4000 g [29]. In both groups we measured
vital signs (mainly heart rate, respiratory rate, and mean
blood pressure) for 24 h, 0–10 visual analogue scale (VAS),
Sedation using the four-points Ramsay Sedation Scale [30]:
[0: awake and alert, 1: mildly sedated, easily aroused, 2:
moderately sedated, aroused by shaking, 3: deeply sedated,
difﬁcult to be aroused by physical stimulation] were also as-
sessed for the ﬁrst 24 h postoperatively. Total dose of para-
cetamol IV infusion needed in both groups was calculated.
In addition major side effects of the used drugs (e.g., respi-
ratory depression, pruritis, nausea and vomiting) were ob-
served and recorded.
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Statistical analysis was performed using Statistical Package for
Social Sciences, Version 17.0 (SPSS, Inc., Chicago, III, USA)
for Windows. Continuous variables were analyzed as mean
values ± standard deviation (SD) or median (range) as appro-
priate. Rates and proportions were calculated for categorical
data. For categorical variables, differences were analyzed with
v2 (chi square) tests.
Differences among continuous variables with normal distri-
bution were analyzed by Student’s T-test; for continuous vari-
ables without normal distribution, we used non-parametric
tests and differences were analyzed by the Mann–Whitney U-
test. All tests were 2 tailed, p-values 6 0.05 was considered
signiﬁcant.4. Results
Regarding the demographic and clinical characteristics of the
two groups there was no statistical signiﬁcant difference be-
tween the two groups in age, sex, body mass index and dura-
tion of surgery as shown in Table 1.
Mean measurements of vital signs in the 1st 24 h after sur-
gery are shown in Table 2. No statistical signiﬁcant difference
was found between both groups and all readings were in the
normal range; (HR: 70–100 beats/min, MBP: 75–105 mmHg,
RR: 16–24 breaths/min). However heart rate showed interest-
ing ﬁnding as higher value were observed in group F thanTable 1 Patients characteristics (mean ± SD).
Factors Group C n= 25 (%)
Age (years)
Mean ± SD 57.04 ± 10.04
Median (range) 60 (39–70)
Gender
Male 14 (56.0)
Female 11 (44.0)
BMI (kg/m2)
Mean ± SD 24.9 ± 1.5
Duration of surgery
Mean ± SD 182.9 ± 11.1
Statistically signiﬁcant p 6 0.05.
Table 2 Vital signs (mean ± SD).
Vital signs Group C n= 25 (%)
Heart rate
Mean ± SD 83.8 ± 7.7
Respiratory rate
Mean ± SD 18.5 ± 2.6
Mean blood pressure
Mean ± SD 90.5 ± 6.2
Statistically signiﬁcant p< 0.05.group C (p= 0.080). Mean Blood pressure showed higher va-
lue in group F than group C with p value = 0.060.
With regard to the means of Sedation Scale and visual ana-
logue scale (VAS) there was no statistically signiﬁcant differ-
ence between both groups as shown in Fig. 1 and Table 3.
The range of Sedation Scale was 0–2, and that of VAS was
1–4.
The total 24 h dose of rescue treatment with paracetamol
IV infusion showed the same range in both groups (1–3 g/
24 h) with the same median value 2 g/24 h with no statistical
signiﬁcant difference between both groups (p value = 1.000)
(see Table 4).
Regarding major complications and side effects:
– Nausea and vomiting were reported in only 3/25 patients of
(F) group and in none of the (C) group patients.
– Hypotension (mean blood pressure reduced by >20%) was
not reported although generally patients of the (C) group
had a lower blood pressure than those of group (F) with
p value > 0.05
– Respiratory depression was not reported.
– Pruritis in only 2/25 patient of F group.
5. Discussion
Postoperative pain control is a major concern of anesthesiolo-
gists [31]. Epidural route of postoperative analgesia has been
used widely as a good method of analgesia [32]. The additionGroup F n= 25 (%) p Value
59.16 ± 5.82 0.367
60 (45–67)
13 (52.0) 0.777
12 (48.0)
24.4 ± 1.7 0.275
177.7 ± 9.9 0.091
Group F n= 25 (%) p Value
87.2 ± 5.6 0.080
18.7 ± 2.6 0.759
98.3 ± 5.7 0.060
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Figure 1 Box plot comparing VAS score between both groups.
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quality of analgesia and reduces the dose of local anesthetics
[32]. Additives other than opioids including clonidine are used
with local anesthetics [33]. In this study we compared the efﬁ-
cacy and safety of addition of clonidine versus fentanyl to epi-
dural levobupivacaine to control post-operative pain after
radical cystectomy surgery.
The results of this study showed that there were no statisti-
cal signiﬁcant different data in both groups in vital signs, they
were within clinically acceptable range (HR 70–100, MBP 80–
105, RR 16–24) and they did not require medical interference.
There was no statistically signiﬁcant difference regarding VAS,
and all values of VAS were within clinically accepted ranges
and did not require interference as they were less than 4/10.
Also for Sedation Scale the results lacked statistical signiﬁ-
cance and they were within clinically accepted ranges (0–2).
Marked side effects (e.g., hypotension, and respiratory depres-
sion) were not reported apart from three cases of nausea and
vomiting in group F patients and two cases of allergic pruritis
in F group.Table 3 Mean Sedation Scale in both groups, median (range).
Factors Group C n= 25 (%)
Mean Sedation Scale
Median (range) 1 (0–2)
Statistically signiﬁcant p< 0.05.
Table 4 Side effects in the two groups.
Side eﬀects Group C n= 25 (%)
Nausea and vomiting 0
Pruritis 0The results of this present study demonstrated that the
analgesic and sedative effects of the combination levobupiva-
caine–clonidine are clinically equivalent to those of the combi-
nation levobupivacaine–fentanyl with nearly similar side
effects proﬁle.
Cucchiaro et al. [21] have shown that epidural clonidine is
superior to morphine with respect to its side effect proﬁle.
However, the authors included in the study patients who had
undergone a variety of surgical procedures, making it difﬁcult
to compare the analgesic efﬁcacy of the two medications. In
our study, we chose patients undergoing radical cystectomy
surgery for urinary bladder cancer (a more homogeneous
group of patients). We found that the incidence of vomiting,
hypotension and Sedation was clinically insigniﬁcant in both
groups.
Concerns have been raised in the past about the safety and
efﬁcacy of epidural clonidine. Studies conducted in women in
labor have shown that boluses of epidural clonidine at doses
larger than 100 lg may cause signiﬁcant Sedation [34,35].
However, the incidence of Sedation in our study was minimal
and similar among both groups, this most probably because
we used smaller doses of clonidine less than 20 lg/h. These re-
sults coincides with the results of Sjostrom and Blass who have
found that continuous infusion of clonidine at doses ranging
between 0 and 20 lg/h in combination with local anesthetics
has been shown to have similar sedative effects to epidural fen-
tanyl [36].
Epidural clonidine has been shown to produce hypotension,
which has been reported with infusion doses ranging between
20 and 40 lg/h [37]. We used smaller doses of clonidine in
our study, and this may explain why no signiﬁcant hypoten-
sion noticed in our study.
The quality of analgesia obtained in the two study groups
was similar, as shown by absence of signiﬁcant difference in
VAS scores and similar total 24 h dose of rescue treatment
with paracetamol IV (2 g in each group).
In conclusion, this study shows that both clonidine and fen-
tanyl can be used as effective additive to epidural levobubiva-
caine for postoperative analgesia after radical cystectomy with
no signiﬁcant difference between them in analgesic, sedative ef-
fects and safety proﬁle on adding each of them in doses not
exceeding 20 lg/h to epidural continuous levobupivacaine
infusion. Future studies are needed to get more results about
larger doses’ impact on patients’ overall satisfaction with their
postoperative care.Group F n= 25 (%) p Value
1 (0–2) 0.697
Group F n= 25 (%) p Value
3 (12.0) 0.234
2 (8.0) 0.489
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None.
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